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$\{z_{n}\}$ $\{w_{n}\}$ Banach $E$ ,
: $[0, 1]$ $\{\alpha_{n}\}$ , $n\in \mathbb{N}$
,
(1) $z_{n+1}=\alpha_{n}w_{n}+(\mathrm{I}$ –\mbox{\boldmath $\alpha$}\tilde z
. , $\{z_{n}\},$ $\{w_{n}\}$ $\text{ }\mathrm{K}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{n}\mathrm{o}\mathrm{s}\mathrm{e}1’ \mathrm{s}\mathrm{k}\mathrm{i}_{\dot{1}}$ -Mann
$[6, 8]$ . 1955 , Krasnosel’ski
9
1 $(\mathrm{K}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{n}\mathrm{o}\mathrm{s}\mathrm{e}1’ \mathrm{s}\mathrm{k}\mathrm{i}_{\dot{1}}[6])$. $C$ Banach $E$
, $T$ $C$ . ,
$x,$ $y\in C$ $||Tx-Ty||\leq||x-y||$ . $\{x_{n}\}\subset C$
$x_{1}\in C$ ,
$x_{n+1}= \frac{1}{2}Tx_{n}+\frac{1}{2}$ x
. , $\{x_{n}\}$ $T$ .
Mann [8] $-\wedge$ . Kras-
$\mathrm{n}\mathrm{o}\mathrm{s}\mathrm{e}1’ \mathrm{s}\mathrm{k}\mathrm{i}_{\dot{1}-}$ Mann .
, 30 Ishika a
.
2(Ishikawa [5]). $C$ Banach $E$
, $T$ $C$ . $\{\alpha_{n}\}\subset[0,1]$ 4 $\bm{\mathrm{I}}\mathrm{i}\mathrm{m}\sup_{n}\alpha_{n}<$
$1,$ $\sum_{n=1}^{\infty}\alpha_{n}=\infty$ . { $x\text{ }\subset C$ $x_{1}\in C$ ,
(2) $x_{n+1}=\alpha_{n}Tx_{n}+(1-\alpha_{n})$ x
. {x $T$ .
, 3 $\mathrm{K}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{n}\mathrm{o}\mathrm{s}\mathrm{e}1’ \mathrm{s}\mathrm{k}\mathrm{i}_{1-}^{\cup}$ Mann
.
(A). $||w_{n-\vdash 1}-w_{n}||\leq||z_{n+1}-z_{n}||$ ;
, $\mathrm{K}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{n}\mathrm{o}\mathrm{s}\mathrm{e}1’ \mathrm{s}\mathrm{k}\mathrm{i}_{\dot{1}-}\mathrm{M}\mathrm{a}\mathrm{n}\tau 1$ , .
. $\overline{\mathrm{T}}804- 8550$ 1 –1 .




(C). $\lim\sup_{n}(||w_{n+1}-w_{n}||- ||z_{n\dashv- 1}- z_{n}||)\leq 0$ .





, $\mathrm{K}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{n}\mathrm{o}\mathrm{s}\mathrm{e}1’ \mathrm{s}\mathrm{k}\mathrm{i}_{1-}^{\cup}$ NIann (A) .
) 2
. , .
3(Edelstein &O’Brien[2]). $E$ Opial Banach
, $C$ $E$ . $T$ $C_{/}$
. $\lambda\in(0,1)$ , { $x\text{ }\subset C$ $x_{1}\in C$ ,
$x_{n+1}=\lambda Tx_{n}+(1-\lambda)x_{n}$
. $\{x_{n}\}$ $T$ .
4(Reich [9]). $E$, Frechet - Banach
, $C$ $E$ . $T$ $C$
. $\{\alpha_{n}\}\subset[0,1]$ $\sum_{n=1}^{\infty}\alpha_{??}(1-\alpha_{n})=\infty$ .
{ $x\text{ }\subset C$ $x_{1}\in C$ (2) . $\{x_{n}\}$ $T$
,
Suzuki [13] , 3 . , Goebel
Kirk 2 3 ,
.
1(Goebel &Kirk [3]). $\{z_{n}\},$ $\{u/_{n},\}$ Banach $E$
, {\mbox{\boldmath $\alpha$} $[0, 1)$ . (1) (A) .
, $n$ ’ $k\in \mathbb{N}$ ,





, $\mathrm{K}\mathrm{r}\mathrm{a}\mathrm{s}\mathrm{n}\mathrm{o}\mathrm{s}\mathrm{e}1’ \mathrm{s}\mathrm{k}\mathrm{i}_{\dot{1}-}$ Mann (B) .
1 . ,
1 ,
2([13]). $\{z_{n}\},$ $\{w_{n}\}$ Banach $E$ , {\mbox{\boldmath $\alpha$}









. $d=||w_{1}-z_{1}||$ . $n,$ $k\in \mathbb{N}$ ,
(3) $||w_{k+n}-z_{k}||=(1+\alpha_{k}+\cdots+\alpha_{k+n-1})d$
, . $n$ .











. , $k\in \mathbb{N}$ ,
(4) $||w_{k+1}-z_{k}||= \frac{d-\alpha_{k^{\wedge}}^{2}d}{1-\alpha_{k}}=(1+\alpha_{k})d$
. , $k\in \mathbb{N}$ (3)




















j5y“‘ $k\in \mathbb{N}$ $\text{ }$ , , (3) $\uparrow\frac{\mathrm{a}}{\square \overline\backslash T}\nearrow$






, ( ) , ,
1 . ,
, 2 , (C)
. ,
141
, , [13] 535 . Ishikawa
.
4. (C)




3(Suzuk 15]). $\{z_{n}\},$ $\{w_{n}\}$ Banach $E$ , $\{\alpha_{n}\}$
[OJ] . (1), (C) $\lim\sup_{n}\alpha_{n}<1$
. $d$
$\lim \mathrm{i}_{11}\mathrm{f}||w_{n}-z_{n}||narrow\infty\underline{<}d\leq 1\mathrm{i}\mathrm{n}1\sup_{narrow\infty}||w_{n}-z_{n}||$
. , $k\in \mathbb{N}$ ,
$\lim_{narrow}\inf_{\infty}|||w_{n+k}-z_{n}||-(1+\alpha_{n}+\alpha_{n+1}+\cdots+\alpha_{n+k-1})d|=0$
.
3 , 2 (C) , 3 ,
. , [11] 2, [12] 6
.
4(Suzuki [14]). $\{_{\tilde{\ }n}\},$ $\{w_{n}\}$ Banach $E$
, {\mbox{\boldmath $\alpha$} $[0, 1]$ . (1), (C) $0< \mathrm{I}\mathrm{i}\mathrm{m}\inf_{n}\alpha_{n}\underline{<}$
Jim $\mathrm{s}\backslash 1\mathrm{p}_{n}\alpha_{n}<1$ . , $\lim_{n}||w_{n}-z_{n}||=0$ .
,
, 4 .
5(Suzuki [15]). $C$ Banach $E$ , { $T_{n}$ :
$n\in \mathbb{N}\}$ $C$ . {\mbox{\boldmath $\alpha$} $\subset[0,1]$





. , $\lim_{n}||T_{n}x_{n}-x_{n}||=0$ .
5 3 .
2 . 2
1976 , 5 2005 , , 29
.
142
5(Suzuki [14]). $C$ Banach $E$
, $\{T_{k} : k\in \mathbb{N}\}$ $C$ . $\lambda$ $\lambda\in(0,1)$
, {\mbox{\boldmath $\alpha$} $\subset[0,1/2]$
$\lim_{narrow}\inf_{\infty}\alpha_{n}=0_{7}$ Jim $\sup$ $\alpha_{n}>0$ $\lim_{narrow\infty}(\alpha_{\eta}-\alpha_{n+1})=0$
$narrow\infty$
. { $x\text{ }\subset C$ $x_{1}\in C$
$x_{n+1}= \lambda((1-\sum_{k=1}^{n-1}\alpha_{n}^{k^{\wedge}})T_{1}x_{n}+\sum_{k^{\wedge}=2}^{n}\alpha_{n}^{k^{p}-1}T_{k^{\circ}}x_{n})+(1-\lambda)x_{n}$




6 $(\mathrm{S}\mathrm{u}\mathrm{z}\iota \mathrm{l}\mathrm{k}\mathrm{i}[15])$ . $C$ Banach $E$
, $\{T(t) : t\underline{>}\mathrm{O}\}$ $C$ . ,
(i) $t\geq 0$ , $T(t)$ $C$
(ii) $s\geq 0,$ $t\geq 0$ , $T(s+t)=T(s)\circ T(t)$
(iii) $x\in C$ , $t\mapsto T(t)x$
. $\lambda$ $\lambda\in(0,1)$ , $\{t_{n}\}\subset[0, \infty)$
$\mathrm{J}\mathrm{i}\mathrm{m}\mathrm{i}1\mathrm{l}\mathrm{f}t_{n}narrow\infty.<\lim\sup t_{n}$ $\lim_{narrow\infty}(t_{n}-t_{n+1})=0$
$n\neg\infty$
. { $x\text{ }\subset C$ $x_{1}\in C$
$x_{n+1}=\lambda T(t_{n})x_{n}.+(1-\lambda)x_{n}$
. , $\{x_{n}\}$ $\{T(t) : - t\underline{>}0\}$
.





7(Suzuki [16]). $C$ Banach lJTr\llcorner ^f^ $E$





. $u\in C$ , { $x\text{ }\subset C$ $x_{1}\in C$
(6) $x_{n+1}=\alpha_{n}u+(1-\alpha_{n})(\lambda Tx_{n}+(1-\lambda)x_{n})$
. , {x $T$ .
Halpern , Halpern [4]
(6) , $\lambda=1$ ,
. , (C1) (C2) 1
. 3 .
(C3) $1\mathrm{i}_{\mathrm{l}}\mathrm{n}_{n}(\alpha_{n+1}-\alpha_{n})/$ $\alpha_{n+1}^{2}=0$ (Lions [7])
(C4) $\sum_{n=1}^{\infty}|\alpha_{n+1}-\alpha_{n}|<\infty$ (Wittmann [20])
(C5) $\lim_{n}(\alpha_{n+1}-\alpha_{n})/\alpha_{n+1}=0$ (Xu [21, 22])




. , (C1) (C2) ,
. 7 22
3 .
, $(\mathrm{C}1)$ (C2) .
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